arise from two triplet metastable helium atoms (ls2s 3 s) have been calculated by a large configuration interaction expansion. From the 1 + 3 + .
potential curves for the L and r autoioniz~ng states, cross sections g potential curves which arise from the two 3 s heliunt atoms; since He 2 + and e-can combine to give only a singlet and triplet continuum, the quintet state is actually a bound, non.;.autoionizing electronic state.
+ 3 +
The r and r autoionizing states were obtained in our configuration g u interaction calculation as before 4 , by selecting the eigenvalues of the electronic Hamiltonian matrix which dissociates to the correct separated atom limit. There is now ample justification 5 , both formal and practical, that a calculation such as this actually does describe the energy of autoionizing electronic states·.
Section III summarizes the appropriate collision theory and presents calculations of the cross sections for reaction (2) . The total ionization + cross section, and the fraction of which is the molecular product He 2 , is calculated for collision energies from 0.01 eV to 0.30 eV; at 0.026eV, 02
for example, the total ionization cross section is 94 A , . 
II. POTENTIAL CURVES.
f A. Methodology.
The electronic structure cal~ulations were intended to be as 4 similar as possible to the HeR calculations reported earlier • The double-6 zeta-plus-polarization basis set of Slater functions employed is seen in To test the adequacy of the configuration selection described in the previous paragraph, a CI wave function including the 436 single and double excitations obtained with respect to the above five reference One of the purposes of a study such as the present one is to gain I some understanding of the electronic str~cture of atuoionizing states.
For this reason we give in Table II the coefficients of the most important configurations in the three wave functions. In addition the results of tion of this similarity between the E and E potentl.al curves is g u that they both correspond to the outer 2s electrons, which primarily determine the interaction potential, being singlet coupled (see Table II) , and differ only in having the inner ls electrons singlet and triplet coupled,respectively. Because of this similarity of the two potential curves (the difference between them is less than the reliability of 3 + our calculation), the E potential was used in the calculations disu cussed in Section IIIB to describe both the 3 1: + and 1 1: + potential curves. 
, v being the initial relativ~ velocity of A* and B. Pb(R) in Equation (4) is the probability density for autoionization occuring at internuclear I distance R. The total ionization probability for impact parameter b is therefore 00 , and from Equation (4) one can 1 show that
the total ionization cross section is then given in this classical version of the theory by 
.
I 2 112 I
where k = (21-IE h ) , b = (j + 112) k, and R 1 -Ri(n,j) are the roots of (14) W(n.j) being the vibrational-rotational eigenvalues of AB+ [referred to Without introducing additional parameters into the model. the only obvious choice is to assume that autoionization occurs at the classical turning point-i.e., the probability function of Equation (4) is taken to be 
+ 3 + '
As discussed in Section liB, the t and t potential curves g u are taken to be the same, so the calculation of cross sections proceeds as though there were just one autoionizing state with a statistical factor of (1 + 3)/{1 + 3 + 5) = 4/9, by which all the cross section formulas of Section IliA must be multiplied. To further simplify the present calculations the autoionization width r(R) was not calculated from first principles but simply taken to be a reasonable function, properties are, of course, more dependent on the width function. Figure 2 shows the total ionization cross section for reaction (2) as a function of the initial collision energy. Also shown is the co~ ponent of the total cross· section which leads to the molecular ion (i.e., 16 associative ionization); as with the earlier He*-H work , the orbiting model is seen to over estimate the amount of associative ionization severely. The associative fraction as a function of collision energy is shown in Figure 3 , and to see the sensitivity of this quantity to the
,.) the classical expression. Equation (13) , has a typical Jacobian infinity along this line but a finite distribution to higher vibrational states.
Finally, Figure 5 shows the energy distribution of the ejected electron for an initial collision energy of 0.03 eV. The low energy maximum results from the relative minimum of the quantity E(R) [Equation (15) In this low energy region the total ionization cross section is insensitive to the width function, a fact which is fortunate if one's goal is to calculate the total ionization cross section. but which is unfortunate if one wishes to obtain information about the width from experimental determination of this quantity. As has been noted, however, the more detailed collision properties -the fraction of associative product and its distribution in vibrational-rotational states, and the energy distribution of the ejected electron -depend more sensitively on the width function, so that experimental determination of these quantities would give important information concerning the autoionization width. ,.
.. 
.!:J given by the orbiting model. 
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